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FAILURE MGDES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 02-5-A02 -X

SUBSYSTEM MAME: HYDRAULICE

REVISION: 1 07/24/68
PART DATA -
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRLS DUCK DISCOMMECT MCE21-0024

SYMETRICS

EXTENDED DESCGRIPTICN OF PART UNCER ANALYS!S:
QUICK TH3CONNECT, HYDRAULIC RETURN AND PRESSURE, SELF SEALING, SSME
INTERFACE :

REFERENCE DESIGNATORS:  50V58PDM (PRESSURE)
50V58PD2 (RETURN)
50V58PD3 (PRESSURE)
5DV58P DM (RETURN)
5DV5EPDS5 (PRESSURE)
5DV58PDE (RETURN}

QUANTITY OF LIKE ITEMS: ©
OME HYDRAULIC RETURN QUICK DISCONNECT AND ONE HYDRALILIC PRESSURE QUICK
DISCONNECT FOR EAGH ENGINE

FUNCTION:

CONNECTS THE 55SME HYDRAULIC ENGINE CONTROL ACTUATION SYSTEM TO THE
DRBITER HYDRAULIC SUBSYSTEM.
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FAILURE MCODES EFFECTS ANALYSIE FMEA — CIL FAILURE MODE
NUMBER: 02-6-A02- 02

REVISIONE. 1 72498
SUBSYSTEM NAME: HYDRAULICE
LRU: QUICK DISCOMMNECT CRITICALITY OF THIS
ITEM NAME: QUICE DISCONMNECT. HYCRAULIC PREZSURE FAILURE MODE: :R3

FAILURE MOCDE:
NADWVERTENT DISCONNECT

MISSION PHASE: LD LIFT-OFF
VERICLE/PAYLOADIKIT EFFECTIVITY: 102 COLUMBILA
103 DISCOVERY
104  ATLANTIS
1058 ENDEAVOUR
CAUSE:

VIBRATION, IMPROFPER CONNECTION

CRITICALITY 111 DURING INTACT ABQORT QNLY? YES
RTLS  RETURN TO LAUNCH SITE

REDUMDANCY SCREEN Al PASS

BY PASS

C) PASS
PASSIFAIL RATIONALE:
A)
E)
<)

- FAILURE EFFECTS -

(A) SUBSYSTEM:

LOSS QF HYDRALULIC CONTROL OF ENGINE VALVEE FOR ONE ENGINE.

{B} INTERFACING SUBSYSTEW{S):
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMEBER: 02-8-A02-02

~UEE OF HYDRALULIG GONTROL OF ENGINE YALVES FOR OME ENGINE RESUILTING M
LOSS OF ONE 35ME THREUST CONTROL: HOWEWVER., ENGINE WALVES WILL | QCK [NTO
FOSITION AML EMGINE WILL COMNTINLIE TO CPERATE,

{C} MISSION:
AHDORT DECISION

(D) CREW, VEHICLE, AND ELEMENT(S):
NONE

{E) FUNCTIONAL CRITICALITY EFFECTS:

FUNCTIONAL CRITICALITY EFFECTS-POSSIBLE LOSS OF CREWNVEHICLE WITH THREE
FAILURES: THIS FAILURE, PLUS LOSS OF SECOND AND THIRD ENGINE QD'S. RESULTING
IN ALL THREE ENGINES LOCKED UP AT &5 PERCENT (SHOULD FAILURES OCCUR AT MAX
Q PHASE OF FLIGHTL CRITICALITY 1 FOR SSME INDUCED (FULL ENGINE OUT: RTLS.

-DISPQSITION RATIONALE-

{A) DESIGN:
A REDUNDANT MECHANICAL LOCK |S INCORPORATED IN THE COUPLING ASSEMBLY TO
PREVENT INADVERTENT DISCONNECTION DUE T IMPROPER INSTALLATION. REQUIRES
TWO EXTERMAL FAILLURES IN THE QD BEFORE DISCONNECTION CaN OCDUR: LOSS OF
NORMAL LOCK MODE MECHANISM AND LOSS OF REDUNDANT "G RING LOCK WHICH IS
LOCKWIRED. IT COULD ALSO OCCUR WITH ONE INTERNAL FAILURE' STRUCTURAL
FAILLURE OF LOCKING FINGERS

(B) TEST:

QUALIFICATION:

«  RANDOM VIBRATION - ACCELERATION SPECIFICATION DENSITY: INCREASING AT
RATE OF § DBIOCT. FROM 20 TO 60 HZ, CONSTANT AT €.20 G SQrHZ TO 150 HZ
DECREASING AT RATE OF 5 DB/OCT/75 HZ, CONSTANT AT 0.15 G SO/HZ TO 2,000 HZ.
CONDUCTED WITH APPLIED 400 INCH LE SIDE LOAD. DURATION 48 MINUTE RANDOM
YIBRATION ACCELERATION SPECIFICATION DENSITY INCREASING AT RATE OF £
DE/OCT. FROM 20 TO 80 HZ. CONSTANT AT 0.025 G SOMHZ TO 300 HZINCREASING AT
& DB/OCT TO 700 HZICONSTANT AT 0.15 G SQ/HZ TO 2,000 HZ CONDUCTED WWiTh

APPLIED 400 INCH LB SIDE LOAD. .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODDE
NUMEER: 02-8-A02- 02

o  DURATION 125 HOURS BURST PRESSURE AFPLIELYVPRESEURE COUPLING, 7.8500
PSI/RETURN COUPLING, 4.500 P51

ACCEPTAMNCE:
=  EXAMINATION OF PRODUCT - WEIGHT, WORKMANSHIP, FINISH. DIMENSIONS. AMD
CONSTRUCTION.

s« PROOF PRESSURE TEST OF PRESSURE COUPLING, 4,500 PE),

GROUND TURMNAROUMND TEST
«  ANY TURMNAROUND CHECKOUT TESTING 1S ACCOMPLISHED IN ACCORDANCE WITH
OMRS0D.

{C) INSPECTION:
RECEIVING INSPECTION

RAW MATERIALS ARE SENT TO A TEST LAB FOR MATERIAL/CHEMICAL ANALYSIS!
CERTIFICATION

CONTAMINATION CONTROL
CLEANLINESS LEVEL 120 PER MAO110-21 IS VERIFIED BY INSPELCTION

CRITICAL PROCESIES

HEAT TREATMENT IS VERIFIED BY INSPECTION, SURFACE TREATMENT PROCESSES
(PASSIVATION) ARE VERIFIED BY INSPECTION,

ASSEMBLYANSTALLATION _

SHOE TRAVELER INSPEGTION IS PERFORMED ON RAW MATERIAL, PRIOR TO MACHINING.
CLOSE DIMENSIONAL TOLERANCES ARE VERIFIED BY INSPECTION. ASSEMBLY
OPERATIONS ARE VERIFIED BY INSPECTION. VISUAL INSPECTION FOR DAMAGE 1S
VERIFIED BY INSPECTIHON.

TESTING
ATF I3 VERIFIED BY RI INSPECTION,

HANDLING/PACEAGING
PARTS PROTECTION 1S VERIFIED BY INGPECTION.

{D} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIMTY CAN BE
FOUND IN THE PRACA DATA BASE THE FAILURE HISTORY DATA PROVIDED BELOW IS NO
LONGER BEING KEPT {UP-TO-DATE.

(AET7S7E-C10) (19380) EXCESSIVE HYDRAULIC LEAKAGE WAS OBSERVED AT ENGINE #2
LOCATION ON THE MPTA TEST STAND AT NSTL. INVESTIGATION FOUND THE
DISCONNECT SEPARATED. FAILURE WAS CAUSED BY IMPRCPER COMNECTION
{REDUNDANT "C" RING WAS NOT INSTALLED). PROCEDURES WERE CHANGED TO
INCORPORATE A LOCKWIRE CF "C" RING DURING ASSEMBLY
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FAILURE MCGDES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
MUMEER: 02.6-A02.02

(E) OPERATIONAL USE:
NGNE
- APPROVALS -
EDITORIALLY APPROVED - BNA I Kewnwan 7-3¢ 9%
TECHMICAL APPROVAL CNA AFPPEDWVAL FORM  95-CIL-G0S 02-5
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